The base substrate has through holesformed by sand blast. The switch achieves a low insertion loss of1.3 dB and a high isolation of19 dB up to 20 GHz, and can be mounted on to a circuit board with bumps, likeflip chip. The wafer levelpackaging with low cost and high reliability will transfer RFMEMS devices, which has superior high frequency characteristics even in quasi-millimeter wave band, to the practical use.
INTRODUCTION STRUCTRE AND FABRICATION
A lot of researches and developments for RF MEMS, such as switches and tuneable filters, were reported, and it has been indicated that the packaging for MEMS is one of the problems for the practical use of MEMS devices [1] . The packaging process provides MEMS devices mechanical protection of the actuators during sawing and assembly and allows the use of conventional IC packaging such as lead frame assembly and injection molded DIP plastic packages. Furthermore, the packaging process provides the damping and shock protection for the actuators, in that packaging may be performed at a controlled pressure. Recently various techniques of wafer level packaging for RF MEMS devices were proposed [2] [3] . One of the packages is considered to get smaller parasitic parameters and interference for high frequency [2] . The size of the fabricated switch is 1.8*1.8*1.0 mm3 as shown in Fig. 4 . The 'ON' voltage of the actuator is 9 V and the switching speed is 0.3 ms. Figure 5 shows the high frequency characteristics of the device. In the broadband from DC to 20 GHz, it shows the superior characteristics, such as an insertion loss less than -1.3 dB and an isolation more than -19 dB. Increasing of the loss in higher frequencies would be caused by reflection at through-holes. As a comparison, the characteristics of a MEMS switch without through-holes shown in Fig. 6 , which has the same length as a transmission line of the switch with vertical feed-through, are evaluated. A broken line in Fig. 5 shows a relatively lower loss in higher frequencies compared to the switch with holes [5] .
DISCUSSIONS
In this section, an improvement of RF characteristics, especially lower insertion loss, is discussed. The thickness of the base substrate with through-holes is 500 um. The pitch between two holes is 975 um. The RF characteristics, especially the insertion loss, are easily improved by applying a thinner wafer to the substrate. Though-holes in the thinner wafer have shorter length, smaller diameter Frequency rGHz] 
